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(54) PICTURE BINARIZING DEVICE 

(57) Abstract: 

PURPOSE: To obtain a binary threshold value at high 
speed by an average by generating the histogram of the 
luminance value in a picture and obtaining the 
representative picture element values of white and black. 

CONSTITUTION: The video signal of an original picture is 
signal-processed by a signal processing part 1, 
converted by an A/D converting part 2 and becomes the 
picture element value (a) with multi-level luminance. 
The ADD-converted picture element value (a) is outputted 
to a histogram generating part 3 and the above histogram 
generating part 3 generates the histogram 6 of the 
luminance value in the picture. A representative picture 
element value detecting part 4 detects the black picture 
element representative value (c) and the white picture 
element representative value (d) from the histogram 6. 
The black picture element representative value (c) and 
the white picture element representative value are given 
to a threshold value deciding part 5 and the binary 
threshold value is decided. The average of the black 
picture element representative value and the white 
picture element representative value is adopted as the 
binary threshold value for a decision way. 
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(57) [B»] 

I S ft] iS»^»Sfil<0 1 ^ h^7A^MLT6, 

5ciB«ft(OK p 7 f *«#S:fB-i'«! ! 3lffl 1 Tit 
IU A/DlEftSB2-eA/D^lftS^-#P&W<0»* 
Srtol*ttati5o A/D*lft$rtfciii*{jtafi, 

£ c ft*Bf*ffi«fflSB4te, fc* h?y A 6 J: SUB* 
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[fl*flFW*o«ffl] 

J^*ffl&ft*raffi***Sft*Br*ffittm¥8:i» 

*HIi3lStt*Ht J: 9 -ffifls©fc»<DWfc**»£iMtft3£ 

[1)1*35 2 ] I^W Lfc#ffliii^(07*a y ^ 

fefc-ffifbDBBttSr**!)*:^ s/^BBttftm^ai. :/ 

[§g*if3] llWByny^Betttttil^fk^J:?)**^ 

z>-y*uy? mmw-mit^m^-t z>zt «rw» t -r s is 

*Jg 2 Xfi 3 lE«<Oiii»-ffi'ft^g. 

[«*il 5 ] m&-&.ti:¥&rem&b Jfcft * 

l-X5t<D&ffi.W&Ll,z&> hfrZtbx. y ^femtefrttXts < 3: 

5811*9(2. 3X 

^■^4HS^t*5^^aii-€>3:*:|l!ff^a y*&ffl^ 
Wet* KA^HJB7 r Dy^ttffi*«{rj:5J: ; * :J ? , EME*s 
^£ *ufe ^ i: fUE&fr $ ixfc 7* n y * ©ft*nr*ffi«r , IS 

o7*d^ <Dftmwm{^h%&-tz>#x^mz-y*v y 
t i^mnta^ t , m&jc^mm? uy? i-tmmnm 

zfo ?9<D-m.<£<owM>k&it>z>-7v ytmmMs,^®. 
b. -7u y?mz.i$.}bhfrtz-mt<nmm>h 1 mmu 

-r-sB^-^t^So 




(2) #H¥7- 2 1 2 5 9 1 

2 

7 ] jHrte:/n -> * 6aft*n*ffl[«m#aic 

i9*»5>ixfcaiB*i:SllBilf(OftaHiao5*>, HISo 

y * bit^vxis.<D^taLx\,^yo y?<o{tmm 
r t ^^m£-r^w*ii 6 EttoBiik-B^afii. 

b. tzyvyt&mitmwmmmtR^mizx^xmiRZ 

t5ii -*-*»** 6 XI* 7 IB«roB^-«t: 

[it*ii 9 ] itus^A^HJB^ n y * ft«tt»m#a 

{-J; 9 W/cT'a y^ScoSB^, HB^roft»it{d*j-L 

t, fc^^D y^oftsffiirj^iacoT'n y ?<ortmmb 

20 5rfc*««i-r3m**6, 7X«8 

fB®coB^-fiSit:»g„ 
[»** 1 0 ] mrte^'n y * HftfMB#»fc J: 9 

7*n y^UcD-imtmi&ZMLX, hZ^n yi? (Dfflm. 

< fiTcW^ffiBife^fc bfrttb^ y */%m%frtfX& < 
50 ^yi?3m^&Z#-rz>~b$:¥mb-t5>m#:iZi6~l 
0 i> ^•f e H7i^ 1 iItdtatgoB#.-«t;^«o 

[*W<Ol¥iiB*lftM] 

[000 1] 

L, i?)i¥*ffl^(^ ^{fiB^iW^tfib^^iJ^^T 

-ffl[<l:-r5BWit«:**4Hlftz:ffl[<l:*«{-BBi-4. 

[0 0 0 2] 

[t£*<oft«] tt*. -ffl[<kO«fl[«:*»i>5*iSfei:Ur 

ttSrft5*S!fe, H*«o**:«[, */JM!a»S>IBffifc*«> 

[0 0 0 3] t£5t6. H^a-X^^^-- 77^ 

S#tttt. 3tJS«r««rtld«F^» 
3tjR*»P>ffiLfc3tSrS:»l-aT. Stt^t^CCD (Char 
ge Coupled Device : ^^S^-a-^^-) ttb'XWtfyboX 
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(3) 

3 

^^ttifTBUJii^fc'IHtktt, fit, 

[0 0 0 4] a*OBf«z:ffi^3S«{co^-CIB«Ufc^ 
ftiXMb LXfos tRIitf* fl#5BBS6 3 - 9 5 7 7 9^ 

BE^gki:* KtftBE^SH^J:SttBEtt*{3:S^#, fflrfBiB 

Z> 0 20 
[0 0 0 5] *fc, #i¥3-2 3 7 5 7 1 

con, m&mik^seMwikte £<D&me&L& 2 fintftys 

o^r«a* 2 {Sit: L # u Mtt4r3IHJ U#£ ± 9 L fc fc 
<OX&Z>o £<bf-. #i¥4 - 9 2 9 8 2#^«0fc<0 

^i:SWftl*<Tt), 9M§tt2«fcRMKirifli 
[0 0 0 6] 

T MKSrte 5 ZHaH«^o p DK36S*o T 1^5 * if<0 

»9jiA/-et>» J ? 9 M4Stfe>dsffi j ?>i-<, z»tLTia 




ffl?7- 2 12 5 9 1 
^ y A to W £ \i ^* HBtt e>{ej# S 

[0 0 0 8] 

^c-r^/c^)^, (1) #ffl[ilftfeJ:9JWSffi<Ot ^ 

Sir, aft*H*««ia^a^J:!9*»&ixfcaiB*ft 
ttRSfSt^tS^i, lEt^i, (2) ^n^/^tc 

ir, Mi-^, (3) ftfjffi (2) f^*3^T, Btlia^oy^ 

^m^n ^^i»*#asr^-rs r Rttt. (4) str 

IB (2) Xfi (3) i^^r, StrfE^^O^yn y^r 
E^tt, (5) flftfE (2) , (3) Xtt (4) fcfc 

yi/&m%frrtx&<^7i/&m^&, h\^<&7z(D& 

fg^t^li:, (6) ^o^l:d«Lfc 
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5 

l■ffitfflt^T5c^o^l■r«fe*-ffi^t^s-fl[^t:#a^:^^ 
ttsct, ssmwu (7) atria (6) fwio^r. mm 

-?uy9& «Rft»B#«» ffi^JS i - J: 9 * i£b n/i fi ill 

(8) ffJfS (6) Xte (7) fwJo^T, BtrEX^EIJB^ 
3 &ft3?K *fflfiB**« i: , »:/ n y * 6 JHftXfi Xtt 

m^&fc£^xm&£fot£t*<>tzftmmmm$:. mm 
fRmm&fc^mk&m-tz-t, jew*, o) smb 

(6) , (7) Xtt (8) i^^T. fflffiB^X^HJB^ 

(10) BftE (6) , (7) (8) mlia 

:/n ^ BMtlWJ^afr J: 9 »fc:/n y * feo^fiftW 

fist <oS£/hs ^-r^n ytmmw-mt^ 

Wc*m-tZ>^b, JEW*. (11) ttjfB ( 6 ) ~ ( 1 
[0 0 0 9] 

JC<»<^»rrSwi:36Sfc5^ #«Lfc»#<oUja»5> 
»v ^;£<Dffi£ft3Hii: 1 5 c i: tz X 9 , ~ ffiftwfiflffi 




(0 WBS 5 ? 7- 2 1 2 5 9 1 

(5 

[0 0 10] Sfc. ^n y ^BB««Ul#a^J:oT*-C 

^ o x#=oa?e^ciy^ttm^a, ^jc^mm?* y?m 

/hSttKtf, if^p yfftcDfr&Zhthtf&^W&Ztf 

o 3/ ^ ti, «ffi^e/Hft«iii*flE^jgiao^o ^ ^ t 
[0 0 11] *X*H^ny^"CJi--«:f-«±lfi^*t^ 

b, mm<D&t£z>zfu ypmnmft&s&ox 9 c 

<^«ffl[Sr*IRIL-ClB«[S:*ttlL, ^n^^ft^tlSfc 

ffx.5o rrub^ J:oT, jK^Wi^tf 5><o&SM*T 
[0 0 12] 

-tz> Q Bill *«Mf3iiSiBfti:«[it3R«o-^lfi« 

[0013] ^HHtco #Srff -^^^SlS 1 xm^r 

^11, A/Da*SB2TA/D*lftSrt, ^Pgf^O® 

50 -flt^HB«*8ts*ixSo *^^ft^(i. -#fS¥ 




7 

[0 0 14] El 2X0*13 3 Mu Ell ft«H*ffi 
«ffi8P0)«iS;ElT% El2fi:eiif*^f-t^Iif*ffi«lffl» 
"Cs lll3^Slilj*^ft*iSiRffl«fflffl**L-Ci^o El 
llliau^?, 1 2 Ji^rn — ^\ 13-1-13 
-nJlUv^^, l 4 ti= ^ 1 5(^^<- 

5. 

[0 0 15] 0 2l:fc^t, Ell Ob* h^AfftSSB 70 
*0 (1 3-1) u^*?255 ( 1 3 -n) JaR«>$>;fx 

^255) ^^m-t^^-^^Mtm^^h 

^ [0016] /V— :/*0;3<D*3m*, fi 9 1 1 (Offi 

3 -nOi^Tix^— o^JS^Sixi «t o l-SUfflKf* f 

l^biv, Obtt&ZixZo t7h^7Afig^0t^ 

a^i/-^ i 4 i>T^<-^ l 5l:iot 
f^^vhfff i^ai:*^ t^h^^uv^ 

^13a — 13ni:& U"</V;t/ ^^>$ 1 6 Cil?)Wo 
[0 0 17] t ^ AU^^traibixfcT 1 ^ y * 30 

£ 0 e !) >^ o?wiii^7 ^ - ^ m 40 

[0 0 18] B3tt. JllB*Oft*H*«[«ai«<0«fi8 
St, El** 2 1ttS^^ 2 2lif3-^ 2 3 
-1-2 3-nttU^^ 2 4tt3W^-^ 2 5^ 
V/<— 2 61111/^^?, 2 7tt=>v*U'— 

h/7A(^)f-^/i^^^0 (2 3-0 ^tu^^ 
255 ( 2 3 -n) i-i&*!> <bHT^6 0 Z<D\sis*?l±. El 50 




- 2 1 2 5 9 1 

8 

i (Dmmmn&'mm& corner o) xhv, 

[0019] /u— ;/^3i<Dft3Dtt, u * 2 1 <Offi 
(Of^ — K^b*&4 5o 2 1 GOfitJl. — 

^2 2 Ciotr^" K£*U li/^^2 10»SI 
Ot^h ^5 i^6;&SJfc*kixT^?> 2 3-1 — 2 

^2 4^365>ix, 0 iritif££ix3 0 t^^yAlg' 

#0 £*?H^*?>tf, ^>v^U-^ 2 4l^ct y * 

>Mf#h' ^Sbl-fc^ 2 1 £>ffl»s 1« 

5 e OT^v^^lf, =y^i/-#24i>f^W2 

siaotf^ y ^ >- mi-*§- 1 ' ^af-5tc!9> t^h 

^7Ai/^7^ 2 3-1 — 2 3-r\bM\y<^% T }>'? 2 6 
[0 0 2 0] t ^ h^'^ AV^^CS^ixfcT^ y ^ 

lM^o IW^? 2 6<om*. =>s<V>—?2 

r/a^^M 9 , 2 i (o\m^^-^2 2 {-J: 

[0 0 2 1 ] 14 11 *«MiwJ:smft-«{ta6Koffi 

OHJfe^!) (f»*JS2) 4r^i-HT\ E«t>, 3 1 li^n y 

^g§fii:i£fcbs&> 3 2^3:^121^0 y^^mas, 33^ 

SB, 3 5 tt-ffiffcSBTfcfco 7c<0^1Hft± ?^o^ 

^«ffi«tas8 3 1 t-±oT-«<boiBffl[S:«at-4o 
[0022] ^7t, yi?fo<Dmmm j ic^ia^ 

tt, fc5H*i»oW*i:oJS»Oilft»fl|[Sri: 
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[0023] ftx^mz^u y $ t?tt, yo-^ mm& 

[0 0 2 4] B14H HI 1 {-*5ttSilf*lilffi»ttiSFB<o 

at>fci^W3i6 2(nmW(D7*v 7^iS5 o, 5 1, 5 2, 
5 3, #:/n y^^/jj^SrS 4, 5 5, 5 6, 5 7 t 
U ft^5 4, 5 5, 5 6, 5 7 TfSt^^^c^^i^H 
*6 2*SiR45 «t 5twjaiS^yn y-jr 5 o, ' 5 1 , 5 
2, 5 3 ^l^o 

[0 0 2 5] ^n 7 ^ft SMT^^it^o rcDir 
Maf£iI]iSt6 2<D{iLft<Dtpfoj&5 4, 5 5, 5 6, 5 
7X~fflto&J3M6 3<OftWLX~<Dltm$:. ±TJjftX 
ai : bi, fe^EijjfaX c i *di ( a i -r b i = 1 , cit 

di = i ) t-r^c ytcommzMJjme 3 com 
(omm&?k#>z>o *p>L\& m&) <ommi:< 5 4>, < 

5 5 >, < 5 6 >,-< 5 7 > bTZ> t. f+*5£Wu <5 4 
>*bi*di+<5 5>*bi*ci+<5 6>*ai* 
di+<57>*ai*citi6 0 Hf*H{ia39LtB<fP3 4 

iaoTfb nfe*®^ mmtrnm p n -ffiftw 3 

[0026] H5H **Mt-J:SiBfftz:«ik:ag«oll 
ssfj (ffi*«3) Sr^-ria-e, in*, 4 4^H{t^a^ 

884 4 tfsaDib^Tv^o RWffl^ttJ^ 0 ^^1**654 

iiHto^a ^ t&mi,xm<nmitiistzi><D%$i 

[0 0 2 7] Wfit^gSHlLfc^oy^Srtta-rs-^ffi 




(6) «H§H¥7-2 1 2 5 9 1 

/0 

<D«ffli:Jaia4iS» (*fett8iS») O^ny^BMt 
4£fl?XH8 5S«(0^^{-, iTfe^4fi§^ny 

JSfflT*fi*»x.So W&<D£lftt8Mt:2*<3lBl?T<>X 
[0 0 2 8] Hi 5&Timi Btt^ny^ 
1611 «H4iS»o^ny^i:BBfltSritttL-C, 

[0 0 2 9] Hi 5W01 6(-*5V^T, mttTK^P^ip] 
<D7uy#<D&s nfiSiE^lpl^^a ^^0»fS>5 0 

i teTk^ftcD^n y^o{4HSr^-r-r yfy^Tfc 
!?, O^tm-ltWlSMi^c j j^sa: 

*|S]^^o y ^ ofiBS:/Tt^ >f y ^ 7 tfc 5 , 0£> 
?>n-l*-C<0«E«ffl[S:i:*o thO (i, j ) H ^ 
n y ^HfiSttaSl5 3 l"C*ftbttfc (i, j) T^^H 
30 iflrBcO^n y^tf>Bffi-Cfc<9, thl (i, j)H 

[0 0 3 0] 7fy^6 0-6 7CJ:?, ^»^n 
[0 0 3 1 ] H»^ttfiS<(0«r«»Lfc*s. i=0Ott 

^77/60, 6 4, es^s^^^^^u j 

= 0<Dk%\*. ^7^6 1, 6 5, 6 9^4aS^^^r 
y^U i =m- 1 cot #H ^fy^6 2, 6 6, 7 
OtOfttSS-^^y^U, j=n-l(7)t|fi ^7 ^-7° 
50 6 3, 6 7, 7 1 4 0 Sfc, i ^fc 




[0 0 3 2] 0611 **M^<tSBj*r:ffi{t36Ho5E 

tu&<Dmmm (ia*aS4) £*i-iat\ m*. 3 6^ 

n y * Mffi¥»{fcSB-C, -tote, 04 iHUflUBSrl-* 

mmkirz> 0 i$£Xft(Dz7* yttebtf, yuytm-Zo 
[0 0 3 3] H7H &mW^£ ^ItZfltlt^I 

dm A. htix ^?. 0 07 n ~mitux&m-t z> tlw&lv 

tab*, y ^KlB£a>ttfc»^l 7t\®&l^ <y ^3£W 

£fc5<7>T?«^-Ci^?>o SE3i y ^3ftB8SP 3 7*H5.i-5 
— ife-jfcH SRiif*<oiij3RflI*5f&LfcfiI^e). ±Tfe 
* 4 Bi sRoHSHtt of p Sr5K^ fcffiSr S SEiH sB^Sf & B 

& Q ^ym&mzfotzm&n. m7 <D±o^-mtn3 

1, X^ia^o y^«£iiaf|S3 2<OA^{-LTfcJ:i\ 
[0 0 3 4] I^J:^^ i4-l7{OTtIM« (It 
#JS2 — 5) t^^T, y^BBfle«lttlSB3 1 l:io 

^co^^^SM^a^^tl zoBMtrt*!**: 
Ifc^H^ns^&fflffiS 2. #£3C^0JB:/ 
n y;7Hffi3»Ulffi3 3i-«toT, 5^, Effl2<Ofc3:/n 

6. 

[0 0 3 5] Lj&>U h>K- K?iiftwfiBK0K9 




(7) 4#M¥7- 2 1 2 5 9 1 

72 

y^«ffiS|53 2 lei 5, S:^0ff$co^^MlteO 

ffl^-efc, vkv&fr<Dmmxx^mB7** y? tmmz 

^^353 3 J: 9, BfcOii^Sr'&^cr y^<oig§)-C* 

[0036] ytxmcmmty'v y#ft(omm 

^IB(0«##liort4 5 0 H*«M*ffl»3 4U1J: 
[0 0 3 7] *fc, *yD7n*»fcWlll MSK:/ 

[0 0 3 8] 

a., m^mmmx^^-imkmim^x^x-imtmm. 

{b^ 4 r k ^> 0 

[0039] Hsu *^m\z£z>m&-mm&cnw. 
^mas, 4 ott*3t^HJByny^ft«fltitai«B, 41 

[0040] Ttco^mmt&x D^o^ rt^ffll*ffl: 3 S: 

mtz&&-tz> 0 yoy^e»ft*H*fflc»iHSB3 8^ 

ioT»?>ixfceiif*oft«ffls 4r»a*oft*ffit 

£>*i£Wu SH*ft3BMits fc»Hf*ft*ffl[ t 0 

[0 0 4 1 1 #X$0^oy^TH ^o^^eitt 
50 «iB«ttttU8E3 8 a»?>»fcft*iB*ffl[ s f t l±mMis 
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*u *3C9=H?B^n y*ft*ffiifttififB4 OCiot, «r 
^Jtiff^ D '7 ^ ^SIlTi^^n y ^ }: 

[0042] ftx^mmyv y^i-tmmmmn^4 o 

i:ioTtr^D y^SHl&ftSBSffiv, ^B^f 

[0 0 4 3] iHdiJ^T, -ffiffcWffl£**;fcvMIf 
^6 2<E>JBH<£>:/n 3/ ^#5 0, 5 1, 5 2, 5 3, # 
^Dy^w4 , MS:5 4, 55, 56, 57<hU 
,§5 4, 5 5, 5 6, 5 7T-Htfffi«S-SKiiJ*6 2£S 
JU4S± 5{-J5H<0^d ^ ^ 5 0, 5 1, 5 2, 5 3* 

mmm6 2<D{iim<D'p>L\&5 4, 55, 5 6, 57-eia 

^^IpJ-^ci : di (ai + bi = l, ci + di=l) £ 

>b£L ^SS{iI*< 54 >, < 5 5 >, < 5 6 >, < 

57>it^i, f+^5£J±, <54>*bi*di+<5 
5>*bi*ci+<56>*ai *d-. + <57>*ai 

#<DB5MBj irltttSix, ZifflMfcSiv -ffiflflBffea*-? 

[0 0 4 4] 0 9lt 
JSffS (l»*«7) 4:*i-BlT% H*, 4 5Hft*B*ffl 

SFP^ira— ^)W-S-4r#L"Cfc5o 0 8 KftSBSHttSSiiJ 
:/n y^|**ffl4 5^JP^e>nr^^) 0 BEft*B3Hl£^ 
tii:/ny*|Sfc*SB4 5tt, ^oy^aaft*H*fltt*Ul 
^3 8{-ioT^?>Kfceilf*(Oft«ffis irHB*£>«: 

[0045] &mRmmmm<D9z&Ltz7vy?$:$i& 

(SO B*ft*H*i:JtifcU Sft^ny^oS (») B 




(8) ^i¥7-2 1 2 5 9 1 

^5t*JWr-ra 0 Jt«-t-SiE»tt, 4iEfi£Xtt8ifi»0 

10 y^j&>?>3!fcfciLjfc6 (10 B*ft«ffi£* JBH^d ^ 

*ftttu fcJ;LMr, «H4ifi« (*fctt8iS») 

^cofi (10 B*ftSffio s P*9ffiT«#Six.2>e St^O 

[0 0 4 6] Ir#6i)4tel^7n-ft - Mi. Hi 5 

t-ht±<^li:tfc^ Ull 6f-*5^T, 

tho (i, j) *\ ^ny^eaft*H*ffl[*a«3 

8T**t>ixfc:, (i, j ) T*£fr5{4«<0:/n 
20 tf>6J&tt*BSHBu t h 1 ( i , j ) ft«B*ffi^ 
tti^n y?f&£;'&<DmC{tLW<D7*v y $ CD fi *ft*B* 

[0 0 4 7] 0101^ lz.£Z> Bf£ZHEfl^§<D 

im&^zufttem-(Dn j %&tt{,xhz> 0 ms^ u 

n y ? eHft«B*ffiSWfiFP4 2 tt, X^E^o 3, ^ 

^mas3 9(ictoT#s:*Ei^a yt tmmztitzzf 
30 D 7 ^fi ®aift«ffi s t mmmixmm xw-bb &m 
mxt&frzmtR-r&o 

[0048] sR^fttutii ^y^f^ sa*x$ 

ffii-^tf, 5:^13^^ o ^ ^ ^eBSift^itir^X^ia 

ffiffl^s *s ^ ^ t ftj* $ titz Jj(d^ m^x^mm? u y 
w.tzi&<D$mm (»*3g9) *^-t-[HT% ia^. 4 3ti 

7'n y ^ SI&ftSBSfflSpitftfflT, -ttOte, EI 1 0 t 

mcftmzi-&^fttem-(Dn^&tt^xhz> 0 mio 

7 r ny^e»ft«B*«¥»Yt;»4 3tfiP*.e>ixT 
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